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(54) VIDEO GAME SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To play a video game with a 
more actual feeling by giving a player a vibration in 
accordance with a game picture. 

SOLUTION: CPU detect a vibration generating condition 
such as the collision of contact of a player object 
against/with another object for example, by a step S9 
based on the game picture (a player object picture, an 
enemy object picture or a still object picture) which is 
processed by a step S7. When the vibration generating 
condition is detected, a vibration source included in a 
vibration cartridge is driven so as to generate the 
vibration in a step S10. 
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[4MW»#0>ttHl 

[W**l] tr^y-AWfciattaKftta^hn-^ 
T> 

ifflEafta^fMfcffi^n ^7 ^ J: otHli8t*tt 

<»*-?*J*9 HB<ft»*^n^7Afc«ca;<5v^-C«rEy 
— AiiHft&38£i-* fc £: fcu:, 

MrEfilbM(c«M*n«8n«r»^$-&6. tr^-y-A 
111**2] B^«»3s^*«=«a^ci^7Atttttta 

T, 

ffifEHii WJ» ^ n ^ 7 A fi HfJElEWj»£*«=#fc ttS 7° p if 
7 Mz X oT^ttS * *L5»ft 6«IHB**«=lc« DTS 
ttSMIBlT*- 6, lit** i E«© tf^^-y- 

[1***3] SIMMMJS^ftfWfcm^n^^Att, buHS 

zri^f mnftt itBi^ty^x^ mnft 

© ib« o r » v * « ii-^ * « i <o «»» ^ 
*{4= £ , mEBMRKUSo T 34sv ^W^^-T^t !B 2 cv 

TOE*a#«tt. SftEJKfta^ifeftttai^o^^iHjcJ: 
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±5*c«JE«»iattS:fM«l't-6, S*** l Sfeli 2 icE 

[1***4] «nEattfM«i^u ^9 a tt, mcaitiKi: 

J: o-CllftElf #Wlc3*u fc ttWEtiatWlcH 

u^«»S:»^**6IB>c«W»^o^7A-e*>«, I*** 

/0 [1***5] JtBSBM^B^^Aii, ME^W* 

[1***6] TOE«»M»^ia^7iW±, iuta^u^-v 
iiW^x^ h^flftEffi©;*-:/^** h<D^tfc«IUc 

[it** 7] wE»EiK#tt, mEantA^ftmktUT' 
20 o^^AtcjioraiiiafeftftAsifcastbfci*, tuts 

[1***8] BBEWiftSili^o^^AttBliEawaR^J: 
5««««ibw»&*^ S >^ J; 0 fcftixTIiHftSrigSj 

[f***9] trty-^^n^imit^4x.5 
^i--5a»j»i, we &©»««# 

WlEtf^y— A«t4 

mr«5i^«, 

J: o T B»ES»aRJc««W*a»!i«:*i S iir^a 

[fg**l 0] ffiEfi«i«^ft#8IU#@:»ffiRaff© 
50 «»B£*tt*ttUU 
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mmmm^&te. wm&iWifc^mcx^xmumio) 
mmm±^^^^thtz^t{z^vxmmmwM^ 

u mmm2^^mzx^xmmm2<Dmmm±^ 
zthtz^ t tea;* i,xffimMmmtfi®ttmzm^ 

[if^rii 2] mumm^&nmmmwmmcx^xwi 
mmmm & m^w ^ * >-£ tc \z * y £ ^ z> mxm 

t^^yi-^>yi--^m^W^i-^Wth^^ts. lit 

t (C^o'V^Ty^ *^LM- {d^$tt^)-<#y— Alt 

^^xmrn^^^m^^mmm^m^thzfri 

mmmmm $L&i*m & * ? ? ^ £ o x mm&± 
wi/c: tizfc&isXwimmmm&fflffli-ztifrcD 
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LxmzMWM*mm-rz>m®}®& t £<§x_. 
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o^i^crtfbf^/^tt^x^ b<vm& 

(Dm^m^m^^xmmm^m^tk^i-^mmm^ 

[0 0 0 1] 

30 tzk^xtf—^mm^fccxmm'&mtkz&Zs mm.** 

[0 0 02] 

b^fe^<Di/^ b&Mlffc.*) LT> y— AfOPlM^-^fc 
{L^nTV>5 0 ^fc, x.OTS?P6 2¥ (1 9 8 7) 

1 2^1 0 Bttxttimtefflztitcmmuge 2-1943 
40 ^(Dmm^^x^xi^s^ y? i-y<—{cmm 

[0 0 0 3] 

mt<Dm&fc£:<ffl7F£tLX*ob^. b/c/j^oT, 
50 tt-e#ft(r^ ^fc, ±5S<z?fr«y-A«fL i/-h{c^ 
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[0 0 0 4] *frty7L\Z s Z<DftW<D±ti ? 
[0 0 0 5] 

»i^hn-7 0>»HMfc«S £ IS«B£<*lCfElft $ fife y 

^/0^7Ai: % zfi"( 9 bWi$Ltm<D* 

[0 0 0 6] rcoli^l;*, tr^y-AflR^^rtt^Sfef^ 
«-*§*£r-^x. hn-7^^ix.6, t'W-Av/ 

^TAt'feot, =>yhn-7l^Wt^aoT 

tk-tZ^uj ^Or^V^'J hBHM8£*». ^W>* 

a, * bmi*km<o*zr&** bmm 
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[0 0 0 7] 

to*?*?* 9 inffe^ collate J: &i\ JH*£3§££-fr 

[0 0 0 8] 

JEW offiftBD * tfc W /J > <b — S ^ 6> /J^ * 5 5 o 
[0 0 0 9] 

- b V yV2 0 t.' tf^y-^Wl O^^^tbSx 
n^5 0 a> hn — =? A OlCte, »-hyy^5 0^ 

[ooio] 3yhD-74on w#*fctt>t#r*e 

Ltf?is$:®tfXfflj$.&tlZ> 0 ^ffcWKti, ny^p- 
74 0lt ^-?^y^4 l J: t***»Ki, 

ftlfnT^ICjit/TM^tlS^y 1 L, 4 1 

i:V^o ) 4 5*SKItbtb, ZLM^^m^T" j is 

4 6*$KltfeiX, fcm\Z.mk<Otf?^*<< y^-4 7 A, 
4 7B, 4 7C, 4 7D, 4 7 E J: t>*4 7 F dSKJt b 

[0 0 1 1 ] Ttn^H^T'f 4 5fi, ^.^^f 

40 (rwt^3yM3-74 0(aox«^SE4t^ 

47C-47DI1 H^7CilHfeC0^7 7< ^m,££#J9#! 
50 [0 0 12] »^ffiSE<Ofitf**»^fi^^- h^^y 
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yu4 1 C<oK«fc^-< ;y^4 7 Z4'Rfj-&*b, C<7>*>f 

So 

[0 0 13] .B^tf*^*^ ;y^4 7 C-4 7 

7f47A-47F, 47S, 47Z, 4 7 L*5£tf4 

[0 0 14] |3 2(iIlll||ffiCT(7)^T f ^*y*-A'>^v L A 

y h (J£JIT, TCPUJ <!r^9o ) 1 l*5J:0<o 
T'nirs/iJ- (yrUr^-^/Dtyf: £TF. Trc 
PJ £^9o ) 12«^5 e RCP12CI1 ^ 
^wWJ»^tT5^^^^#JWIe]Ki 21^ #y=*V 

o««K»^»»«a»*ff 5fc^«»^o"fc* (y 

T y^-f • i/jf-Tfr • ^n-feU- ; J£TF. Trspj 

9o ) 1 2 2 =fyf- ^Sr^i"-<#lJ»tC7 

* (Kyhf-^) tcSE*i-5fc«?^»iiJ^nir-y- (y 

PJ <b^5 0 ) 4 6ir^**tt5o 

[0015] RCP1 2 Cite, ^g|$ROM2 1 ^F^i" 

5rom^- h y y v?2 o &mm&mcmm-tz>tiit><D 

id— V y </5*/B=i*** 13^ f^^ K7-<^2 9 
^197^ RAM14^/M^il5o tfc, RCP 

i 2li(i, cpui llciot^i^Wc^WI^J: 

RC P 1 2(C{1, 1 o£fcfi1SI£tf)=i V 
4 0W»^7 ? -^*5«tt//*fcfijg»*- h y 3^5 0 
(Of- *£r>y T/uteiH-rSfc«)^=i> ho— 7$iH3?Ih] 

[0016] RCP12 {-^^tL6^<^0J^J[H]SS 12 1 
li. CPU1 1 /j^/^^LT^7 WHI^T'^ie> 

<t#£ L-c=3^ho-7»je?ie]gsi ncms-tz. £ 

/^^LTCPUl l^t5 0 ^^Fd-740 

Lgjftr^— ^> cpui liaot^i^nfc^ 

RAMI 4 \Z—mtZfe£txZ^(D&imfcfttlftZ> 0 t&m 
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-r*U*\ RAM14I1 CPU1 lCiot^l^tlS 

[0 0 17] f^DAClSCIt t'f^-y— A^l 

bilZ>=*?# 1 9 6&mm£tlZ>o ^^^19 5(1 
(i % x-r^^U-T 3 0^^t°— #3 l^gj^^tbSo 

[0 0 18] =i> ho — 7$lJfflJ[H]SS 1 7 {Cte, t'fty 

i 8timm£tiz> 0 3*ni8i:it 

Wi^l^ 3^^l8i:3yhP-740S:Sat5 
wile*?). =«yFn^740i5f^-Ail0i 

20 [0 0 19] =i>" hn — 7fi, RCP 12 

^yhp-7i3^^^ i s ^r^f-^^^yr 

-^(Ei3S«*E]B8 17 1, iJHsIUK 17 2, S« ESS 1 
7 3*5j:tfi£§<ff — B#Elti-5^«)WRAMl 
7 4 Sr^tf 0 f-^KiSSijailHlB l 7 l tt, x-^lfciS 
B#i:f^7t^7 hS:3Eftf5fci()i:^7Wu/v 

y r^mn3ss<t i/y t/w//n°7 

^ICRAMl 7 4 0fii/iMJ»^9 0 v-yr/u 
//^WUffflSgll RCP12WW«*JX5>'!) 
JO 7/i/f-^^7WUf-^l:gftURAMl 7 4£ 
fctejgff 1 7 2tC^-^S 0 ^7WP/«>!)7/lfft 
iHlKtt, RAMI 7 4*fcW:g:{flH]&l 7 3 
n5^7WUf-^^v'y7/uf-^l:fftU, RC 

p i 2{c^tlz> 0 antiBiBi 7 2fi, 7*— ^teawwia 

Bl 7 l^feflH&SiXSaVho — 74 0O«*K4O 

#pyl>n-740 (O^tL^^^-rs^-r >*/i"C 
Hl-CH4^1tilt5o SfllElKl 7 3^, #^yh 

9*y^5 0/j>^^^ttif — ^^ ; >y 7/^7*— ^T'^lf 
I, ^7 i/^f- ^tC^LTx— ^IsiH^lHlSSl 7 
llC^-x.6o 7*— ^teaSBJWlslKl 7 lfi, RCP 12 
/j^^^Jltf- ^*fcliS«lsI8gl 7 3T*Slf ^tb 

hD-7T-^^l^- h y ^^5 0(7)1^*7^ 
-^^rRAMl 7 4ICfi^A/fc*^ RCP12/J^ 
^CI^^TRAMI 7 4Wr-^^^aiLTRCP 
1 2^teiSi"6o 
50 [0 0 2 0] /^io, RAMI 7 4li, i^$rf 3&LTV> 
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5*5, #ft^CHl-CH 4S<^fEltS0TSr ; fi"U 
O^tfSiUj*- h y ^^5 OcoI¥^^IhI 

5§IE)T'*>5 0 ^> b d — 7 4 O^/^v^^JCt^ v> 3 
^r^yMS, 4 7^C7)^^ 

tu^o mm^^&A 4*i, SM4 4i, «j» 

08§44 2, y^f#SitmalK4 4 3, *>V>"?m 

5§444, i^a^r h»J»lHl8S4 4 6, y -fe * MUSS 
4 4 7*3j:t?NOR^- h 4 4 8 ^tif 0 §Mf[H]&§4 4 

5 Q «JWlElB4 4 2tt, Fn-7«1 

M ^SWII^^a^^f^ 7^ 4 5 WX ( Yl 

NOR^- h 4 4 8 4 4 4rt<OXftb/H 

#£>-^44 4XiYW?^4 4 4 Y^tH&ffiS: 
y ir* h (0) £iir6o 

[00 2 1] v?3^^r^7^45(t (OiSft^ 

^y^bSrS^ tti^^KO^/u^m^^ti 4 4 

4X^oJ;0^[>y^444Yl:4i^o ^!)>^444 

xte, ^a^^^-r y ^ 4 5fcx$hj?m^W'tbtitck 

5 0 ^!)^444YH ^3^X7^y / /4 5/j5Yfi 

^^^ScSrthft-rSo l^ot, ^^^444X<f: 
*!)^44 4 Y<lr(^ffmfittCj:oT^:^5X#<t Yftli 

£ A^^r ^ * * t u < f** — v j\s<D&mjj\& t mm®. 

mt&8:J££ilnZ> 0 ft*5, *^y^444Xfcj:^^ 
^4 44Y(1 tlHilAWcyty H»#«*IhI(64 

[0 0 2 2] -/^«#»ffllH]B4 4 3fi, SjapilSg 

4 4 2^f)-M (f:aiffUt^3y(07^ 
«JDi-C*>S 1/3 0£MHM) -e^.x.btb5^>f5/^ttffi 

6£sJ:t/;*^ yf4 7 A— 4 7 Z <Oj¥JE#l§l::«fc oT^ 
ft-rS«#«rKa^, **bfrfW«I|HlK4 4 2— 4-^.6. 
fjtiJ$]{H]S&4 4 2 12. =2 V hn- 7»JWIh1K1 7frb<D®t 

7 A— 4 7 Z<Dm^MT — **3&Xf*'?>'f f 4 4 4 X 
4 4 4 YCOff^e^^^T 5 — ^:7* — *y b "C 
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3S«0»4 4 5IC*x.5. 5S«|H]»4 4 5tt, f^lUSS 

4 4 2/j^tii^$tl^7 ^/H»*t5/y TM%^\ZM 
»LT, XftlsIB4 3*5i(«ftiB4 2^Lt3yh 
0-7M0Kl7^glt6 o ^J»IhIS&4 4 2(Ctt, 

46^LT^3^^- hffilffll[eli&4 4 6*3«0E£*L 
5o i>3>fsK— N»J»!hIB4 4 6 fi, iMb#— 

5 O^tK— h=^^^4 6id^^tbTl^^#, CP 
ui i^i:^otr-^©A^ (£*:f*i£g:*f) 

10 W^T9o 

[0 0 2 3] tgUj# — h !)y^5 0 tt, T h>^<^^ 
i^T-^^^ICRAMSl^MU RAMS Item 
Ml 5 2«r«ttbr«fiHSn6. RAMSKt fc<h;ltf 

r^o^)^*: (fc^X.^2 5 6 kt'^h) (7)RAMt^5 0 
RAM5 1H ^{cBBjS-f S^iy^T y^r— Z * 

4 6^f)ft#llbnTti:?l!l5 2frb<Dmtim$: 
&&tfXs<y?Tyy p y"-?$:i%ft-fZ> 0 r0>JM&# — 
20 hyyi?5 0lt Jf£&J3££lE]&& 5 3 SrrtBWS. 

[0 0 2 4] B5*#iL-t, 1Mb* — h!)s/v^ 

5 O£I£&0HCfAPJl-r<5o fi»*-h^7^5 0tt, >5r- 
^50U -^<7}^— 5 0 1 0 frtf <b*t£S^ 5 0 
2££-atf 0 1(7)^-^ 5 0 1 J;(;S15 0 2 tM 
ZMzMWiX— b y yi/5 Ori*, HI 1 Id^i^ V h n — 
74 OQimaSP^ 3SPflfteaEic3^*Stt5o ^5 0 

11*^1*, S«5 0 3^lR#i$tb6„ SS5 0 3H: 
te. Hfj^cORAM5 l*Sj;tf/<^T s^flSMlS 2 0ft 
fc, H4<D«»»^iaB5 3fc*dE"rS, «*5 0 4*5 

30 xxfmwm&s 0 5&mmztiz>o 1^503^ 

y^JCtt, ±3&<D^^ 4 0(7)F^P^tC 

ilOWCPUll (i2) «^^yhD-7» 

[0 0 2 5] S^5 0 2(c(i N ^®j^^[hJ^5 3Sr«fig 
-T5tii5M5 0 75&s@5»£*l5o Hi6«sJ"Ctt, IgftaRS 

XH^^^^M^ TFMl 6J , TFM2 3J , TFM 
2 5J fc>6V^^i r FM 2 9 J ^ TCM-5J ^dSJUfflpf 
B^T'fc^o r F Mj ^~^-Ctt, RfSSi^r— 

nfciEiiEiftjca^ttttsrftoi+it, iHjtewtoiHie^ici: 

50 /-T Krt<OjK*MsatBjl»^5wt^J:oTlg»*S|S^ 
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[0 0 2 6] ^<K>£ 0 7 

fi> ««15 0 4^e><OttaR4-gft-C^»lHli»5 0 5M£ 

*ttJttt»*:*<, ifc^oT, reolissey-cra:, ra 

M5 1^y^7y^l*5 2 (El 4) £f±SUl-, mail 
5 0 4^ltfc o Lfc^oT, «»5 0 4*S«|6S*tfc 
$15 0 2«c«9^Lpnfe*c:K*t6ttfc«» 
*5 0 8SrBflV>T* Sft5 0 4 fctfLlMt»l£2fcSM"5 
r£#-C#<5 0 tt'U 2o©«*5 2*5J:tJ ! 5 04t JO 

[00 2 7] 3yhp-7^^ (H^iir-F) 

YZTUrf— &m 1 0 frbffi* 5 0 6 ^ril L 
xmmM5 0 7«c«KS:flt»'j-S J: 9t-UT^ £\<\ -t 
tD^tcfi, mW»<£>«*:tt:, j£»j«[5 0 7 

id, roHtS«-CH, SI&IK5 0 7^4L«1^« 

iSStbSl/^J;.5«-, l^lb^5 0 7^rSl5 0 2(c$lt>tt* 20 

0 effr&Mgfbi-S,, ^oifzfr, ^> hn- 7 4,0£rte*£ 
L-CU^^W^^ld, fiB«5 0 7«4Lfc«i 
J&HSiiSftSCirKftSo L^Sot, fi»»5 0 7W 
il/^yhp^-74 0^iiLT^U-r-V(D^(ceit$ 
fil»5 0 7^-X5 0 1^ttfW6 

[0 0 2 8] ;i<£>IIJ6fl&J"efi % 3>ha-740 JO 

n-^4 0tCjg»»5 0 7 £^fc-£fc 0 l,3>UM*e>* 

TMOtfV^v^^rtlC* }lIJji§3£!Ej§&5 3 (14) f 
^W5 0 7, ^»|HlK5 0-5*5j;t5«ffll5 0 4 

[0029] sa^ H6^#0aur. mmm±®& 5 3 

Sr«Ai-dJBItilsIB5 0 5 SrI¥aBfctft^5 0 SM^IeIS* 
5 0 511 NANDy-h5 10/j^^T^-m 

.WCPU11 (H2) /j^(?)7K^f-^A2-Al 
4£r. 7K^/Uf/^W5 0 6 (IH5) £iiL 

7Kl/^A0-A15Wit^ r l j cOi§-£\ 

T Kl/^FFFF(0©i?rCPU 1 l^SSLfci 
£\ il^e- KaWBHESn, fi»»5 0 7^mW)-t^tc 

o£9, CPUTKUXFFFF^^Mi:, 7*=* 
— mt>*)NANDy- h 5 1 OGOffi;^ fOj £ /«£ 
6 0 :WNAND^- h 5 1 O^iHWNAND^- h 50 
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5 11 (C-^ibtL&o NAND^ — h 5 1 1 h 
Id, CPU1 i/j^(?)i^f^WE^J:i;f 7^>f^ 
~^/M§#CEtfS^;£k;ftrC^5<D-C, NAND^ — h 
5 11 IINAND^- h 5 1 0<Dtitfj&&UWS-%— WE 
^tfCEK^LT. 7 5/f5 12C7yf«^ 
;t£ 0 Lfcj&SoT, 7yf51 2 fi, CPUll^FF 
FF7 KU*£rl£5eLfc££\ iT#;b*> % WttHr— Kfc 
*5Wr, CPUf^DO^ 7*— *'<*-*-fc*>*>»^ 
5 0 6£riILT, 7yft5, :OCPU7-^DO 

sn» 507 -eigftsrs^-r-^ <t # r i j ^ l 
5o 7^/^51 2c9m^mstt5 i 3^lt, mm b 
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3, B«f-^*«2 4*5J:(;t'>yK^ i Ey*«2 5 

[0 0 3 1 ] ^P^vA^igc2 2tt, AiUffi^M.^ 

«*2 2fi, CPU1 l<7)»^/p^7ASrf 
^Sa«i-Sfc«)a>iSlS««2 2 a — 2 2 p £^fr D > ^ 
>7 p P^7Afi82 2a|:tt, ^Mi^I^ 9 (C^-ry— A 

(i, hn— y 4 0(7)j^^x — tift<Os* 

n^7AdSia«$tt5 0 SiA^n^^AM^2 2 etc 
H s CPU1 l^RCPl 2(CfMl$it5-<#7l/ 

^tb6 0 /hirx.^, #iA^C2^^A^ii$2 2 c tCfi, 1 
0(7)f f MffiT'^t^tSi^lT'^x ^ hltfcte 

— fef-^^RAMl 4(D®{|r-^it2 

0 1 (EI8) (C»^5itf^ , D^7A^|E«*ttSo f£© 
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^u^7-Mi«c2 2 h(df4, CPUll/j5RCP12f: 
MIT, H*7c<^**lii«:^$-frS^:«)<Olf*^ric; 

[0 0 3 2] SC*3— K*«2 314, = 
= - K««2 3 ^m&£tiX^^J:^^— K7-*I4, 

m * £ «> <d m m -r * ^ 7 a & re tg l t v > 
too3 3] f-^^hv^ey^2 sic 14, mmmzxt 

£ LT*4, ROM^z- h y^v?2 0(cftx.r^fc(4RO 
— MJ OIC^D^T, CD-ROM^Kf^f 

^^•<o#aiB«jKffSrfflv^Tt>J:v\ CD 

^^^*IB*IK*3&»e>y— AOfc^*^— ^ (7*d 

9 (0 2) &&tfbtiZ>o 7 4*9 47 
2 9(4, WROM2 1 ^P^T 9 *^^— ^jSflE 
t43fe^ift KE« $ Hfc^x -f * * * fc (43fc7 

AMI 4^te2li-S. 

[0 0 3 4] 0 8J4RAM1 4^^^ U 
y^^/T'fc^o RAMI 5*4, Iftr-^S«2 0 1 
*5«ti;/n/7^fi«2 0 2£^tr a . li«v ? -^ffl«2 
0 1*4, 0^ Lftl^* 1 7 u — J*6fr<OW{SL7* — & — H$ 
BAM" 5 7 A^^yfflSi:, 7i/^^^!)g*W 

K7 vmo^mi^—* *^fe1r%Z'<y7 rm&h*^ 

tPo 7 9 P^7Af-^«|iS2 0 2(t 7"o^7A£— 0$ 

«« (0 7) f^^^nfc^n ^7 — ^J&S&SKlfS 
Wn^7Ar^«82 0 2IC— f*ftJdE»Six, 
CPU1 1 *54tfRCP 1 2 (02) (4, RAM14W 

/o^^^r^t^nriiaox, y— 

mft£"£Z> 0 iBHfcx— *<H«2 0 1 i>, r 

OM2 KCSSiftSixTV^Silllft^-^Sr^iKcjSUT— 
l*«Jtiiia«LT*5</£:^OS«T**>[9, CPU1 



(8) WBB 5 ?! 1 -3 3 2 2 9 

I4RCP 1 2*c4oTil:^r^-tr^^^#6o o£ 9 , 
— *<jg«c2 0 1 (4, MROM2 1 fdffittcSttT 

Xf-v J ^T-^^WROM2 l/j^^iH^n5o 
[0 0 3 5] ayhp-7T-^Eiffl«14 1tt, a 

/o Six— ^$r— NFlEtSi-So £fc, 

14 2(4, CPU 1 1^7"* ^7 A^rH^f+ic, 

tt-T5o :o77^ • isi?x*mmi 4 3(cis:^^^-5 

F2, i7^-A77^F 3*S£X*mSh79rF 4 ft if 
[0 0 3 6] ig®)^— A77^F 1 *4, ^£7^4 IT 

20 r i j £LT, ^ErtL 

WV<Dt% TOj i It^^ilSo ^fci977^F2 

mi4, »3t-rsafco*i3e/t~ ^ (011) ciot 

2oOt^x^ h*s«*ftV^L««8Lfei:* r 1 j /j5 
— A F 3 *4, 7 s 4 X7°U-f 3 0 0117 l—J±m<V7 

^-y ^ h ttHf^ftv^ L,mm ^fcfr if 5 ^SrHSr 5 

jo te&titikz r 1 j ^s, roj as«t*r 

Ttiib^^^$it5-<^ r 1 j tut, -^tb^o 
fc* roj i: LTl^^^nao 

[0 0 3 7] «ftn__addfl fftj£0Sflb«£ft#tt 

tti/^— (0 10) ^Cjo^/^X, 1 7 1/- AS(C^r>V 

^»n_a d d __m l4tg$M£ n _ a d d <Vg£itmX* 
fe5 0 ^^V^CTJ4, 7^NX^3 2k f 7ht'fc 
9, 2 5 6il#«>>'* (8f^Fi?!)^) (049(C. 
40 ^r^^HlinriS T2 5 5J *r)Bx.fci:#, filbfl[5 
0 7 (05) *:K«iLT«tt4:»*4-i!:5. ^Sax, 

ay^4T>*az*4, 7^^ t h CD-XU, YM 

&&x*zmo^ty,*:ti<nmm&x-&>z> 0 mtti x, f y 

*3j:t*f zf4. ?JPSff a x, ay^t^azllSftac 
cx, accyfcit/accz Z^tl^tl^kW IfclT* 

[0 0 3 8] ft*5, ^tn_a dd*34U J n_add_ 
m!4, Sft-CfcotU^o ^MiF'JT*f4, ^» n- _a d 
d(4, T2 5 5J ^fc(4 Ti5 0j fCfS^^tL^o £ 
50 /c, «Rn_a d d_mH T2 0J ^fc»4 
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fc\ ^#W*x -y/S 1 l^l^T. CPU1 IfiX^- 
h it t'^^-y-^ 1 0 £jS^ttJffltttel-B§*)£ 
f 5. CPU1 Hi, WROM2 1^p 

7=7 Affl«2 2 (CfEtg^TV^^-A^n ^ A<7) 9 

H 9 <K> & * x * y £ WftSlffi- 5 o 
[0 0 3 9] H9C0p«>r H^Kf^fi, tiiif 

17^.(l/60#) fe^/cti 2^i/ >k L3> r — A 

s^fT*?^tstK>"C*)0. y t-ts^-cm*;* 

S 1 4 iCjfS^T, *=r y-?S 1 5 *CjBV>ry— A;*-— 
1 3 ^^S 1 ^M-6o 

[0 0 4 0] i-fcfc>*> % *X s^S 1 Kljot^T, A 
(O^^-^Mffi^^^sfT^tt^o S^/Jco^ 3 — 7^%:9 VT 

45, +^^yf4 6, ioJ:t;^^7f4 7A-4 7 

h P-77'-^^RAM 1 4 C73>n >- hu-y x — ^ 
[0 0 4 1 ] XTv^S 3lC:fcV>T, :/U>f 

I2\ ^ROM2 l<Oie«<g«c2 2 f (1117) 7^bSEi£ 
£ tbfc :/ n ^ =7. J* t !E«*« 2 $ jft,fc :/ U-f 

i-ftfcV^a^T 1 -* ^4 5ea»f1Mfcfi£t-K-3^ 
[0 0 4 2] ^fy^S 4(d4oV^T. & * 7 ttMfcVffr 

<nw&-£fcn&Rfr u-r -va* a >r * ^ y * 4 stc 

t««2 4 (12) ^P>te5SS4x^tt^^*^ hO/K 



76 



* hH, zflsJ^X-JiS^t bl£MLXtot>t>><0&9& 
[0 0 4 3] ^fy7'S6I^^T, W* (£fcf±» 

4 (El 2) ^?>*5a6$nfe»jh^^*^ h<D#y =*v 

9 s — ^M&^^T, Wlk*7*i7^y- h<D^7jM&B*3<fc 
t^-t^^SriSt^i-So ^7^S7m^ RSP 
1 2 2riM8W*Q ; 3l£tT9o i"3fc^*>, RCP1 2lt C 
PU1 l<D»m<DTlZ* RAMI 4Wfiftf-^S«2 

0 ifoffi&&tix^ZSk*7V>=* h, 
h^ih^v?^^ h«o*»<o#y =fv(cfe$r#^-T 

[0 0 4 4] ^TJ/^S 8(C}d^T, CPU 1 l^y 

^^^rtT^^o jkOjXTvyS 9(C^51/>T, CPU11 

S9m^, RCP1 2(t y^W^x^ hjo 

5(? — ^^S<3V>T, tl<f^yhP-7 4 0HWW 
r-^CS^^t, ID 1 0<7)U-://u— f y^rIfTt6^ 

^f^m-y-^-^X-o^Tfi. H)l 0S:#Itt8 
[0 0 4 5] »^777 , 'S 1 0^4oV>T, CPU11 

{c^or, ai5 0 7(aotii^4^t6o ^ 
t6 0 ^^y^s i i ^c^v^T. cpui i ^t"^ 

7lCte\,^Xffim$lkm£thtz1&%:tC&*)^ RAMI 4 

7^/K30 ((Hi, IU2) co^e^iU®_h{c^^^ 
[0 0 4 6] ^xy^S 1 2{dioV>r, RCP 1 2^x 

50 -^^aitr^riao, 
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tt, 3-^$:^ y 7 LTV^fm^ry 1 4 lc*5 
pry- atJ— s<\ct£^tLi)^gfrfr$m&lri. ?—J±* 

mmttiZftz&x-XTv^s 2-s i 4dSj»oigsn 

ft*«[i ^» 5*K>y— /H^-^ftftlcft o 7c r t ifitkU 

[0 0 4 7] ftfcS, ^T^/Sl StC&I^T, — * £ 
^!)7U*# (7c£;ttf, asfcfflSft 

^f^^T^/sioitu epulis 

So 

[0 0 4 8] il 1 OXf y^S 201 IC*5V>T, C P 
UlKt ABS (OB J2X-OB J 1x) ^OB J1rT' 

^S/cor^^/j^WWrt^o OBJ1 fi, Sfcfl 

fi, ^Wtt^x^hWlitfcS. OB J2 li, 
OBJ1 (Cf^i^oTifio'^t<5^v>x^ hT'fcO, 

iff*?** hc^r^T*^5o OB J1x(i, OBJI oyx 

mmMxfry), oBj2xf2, ob j2 <Dxmmi&-e*> 
s e ob j ix^ob j2x^tt, m^mm^xmmmx 

Ttj;v\, abs o o ft<Dmm.<om*ttg.&wt 

-r o OBJIrtt, OBJI LT%;Lfc^<D 

OBJIrtt, OBJ1 <03fc 0»tttH*^+lt"C 
£>S 0 fcU ABS (OB J 2x-OB J 1x) ^OBJ1r 
■CfcSftfetf. ^T77'S 2 0 2Hitf o 

[0 0 4 9] JX-ry^S 2 0 2{C:fc3^T, C PU 1 1 
fi N ABS (OB j2y-OB J 1y) ^ O B J 1 rT'fc S 

oTV>£/j^^£¥iJ$H-5o OBJIyf*, OBJI <DY 

m.wMxfo<o, oBj2yf*, ob j 2 wmmmxib 

5 e OB J 1y£OB J2y£f*. m Y*nHTC 
Tt)J:K t>U ABS (OBJ 2y— O B J 1y) ^OB 



?> 
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J IrT'fcS^ibtf, ^f>7 7 P S 2 0 3tCittf 0 
[0 0 5 0] ^f«^S 2 0 3{Cjo^T. CPU11 
11, ABS (OB J-2Z-OB J 1z) ^OB J 1rT*£><5/^ 

ot^5^^*l|irt5o OBJIzfi, OBJ1 co Z 

OB J2z[i, OBJ2 WZgSfitfe 
So OB J 1z£ O B J 2z<t te\ PCffi«*<fcZJffi8Mrc 

Tt>J:V\ >bU ABS (OB J2Z-OB J1z) ^OB 
JO J ^rX&>Z)t£bft, ^^^7 a S 2 0 4(diitf 0 

[0 0 5 1 ] xry/S 2 0 4(d*3V^T. CPU 1 1 
tt, OBJ2 iOBJI tfy^tz^tctmWrL, RAM 
14077^S«1420at577^F2S: T l j 
tybfSe — ^T>y7°S2 0 1^V^T, ABS 

(OBJ 2x— OB J 1 x) ^OB J 1rT*&V>ftibte\ yb(D 
/U—^^ICM*) . ^7'>7°S 2 0 2|:^ ABS 

(OB j2y-OB J 1y) ^OB J 1r"C& Wji btf* 5c 05 
yu— fyCI^ XryfS 2 0 3(C*5V^ ABS 

(OB J2Z-OB J 1z) ^OB J 1r-C*V*tt&tf, tc^ 

[0 0 5 2] [Hi 0^fy7*S 101 tCjo^T, ^/V 

T "NO" &#\Wr£tltzt£s CPU1 lti, &(D*T 
'7 7'Sl0 2l:io^T, /Wt^3>hD^74 0^ 

6>, A/K^y4 7A (HID ^Jf-TwirfcJ:oT, £ 
50 7c, fl<"( ^TtZfi?** bfr r-^ytj ^3^^ 
7>f^45 (IH1) SrSff^ffJ-rr tiaot, T^ir 
yu^^— h^Htf $^tS D L/c/^ot, CPU1 1ft 
LW7>r77 P S10 2lCfc^T, RAM14W=iyl>P 
— 7f" 4 1 Of^^^titt, A^^V4 
7A^3^^7^f 4 57j^^^tL/c^^'9/J^*J 

^-rso 

[0 0 5 3] ^yZfS 1 0 2{C*5V^T. "NO" /j^J 
»r^tt5t, C PU 1 1 tiu ^<75^^^/^S 1 0 3{Cjo 

40 — ~7 \s — ^ j <D r^m^h^dr— j ) aSTkSQtcgSL-O^ 
S^if5^Sr*iJWr-r5o ^r^/S l 0 3CioV^, ^ 

^tt^x^ h ( r^ais/h^^— j ) 7}S7KD§(-g§ 

[0 0 5 4] m i o l^-*-«i«8£ftfl=8l 

^^fjx^SlOl, S10 2*5J:'0 ; S 1 0 3coi>-fH 
/J^tttit6 0 ^-ftbCQX^^^S 1 0 1 , S102*5 
J:U5S 1 0 3*C*5V^T4> "NO" fcmWiZti&ts -fte 

so t>%. »«»fe*f*a>v^<xfc365*a*tutti^, mi 
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0<D*'ryZfS10 4lC}S\,^X. CPU lite, RAM 
1 40-)7yy • Ui/^ZW&l 4 2 0 1/^^In„a 
dd£ roj (c!;ir>yh-T5o ^titkhlz.. CPU1 
1 I3U ^7fy7*S 1 0 5lC*3^T. 77^' 
^a«142W«tl7U-A77^F34 Toj (^y7 

*CT<Dtf5HIri_a d d £ To J tcR3£"t" 5fc#>, # 

^y^ciw^^vhlnii^u-A^ roj mw> 
ztiz> 0 «si-*u*. it^fyys ioi, s i o 
2*5ckt>*s i o 3m*3^t "no" fc^mztizt. t> 

[0 0 5 5] ft*5, 9t<D*Tiy7S 10 1 (C*5^T "N 

o" fcpmztizizft, ^r^7 p sio5m flfr'^u 

-A77^F3^yty h^|l^ e ^f^SlOl, 
S 1 0 2£fcl*S.l 0 3<DV^-ftt^fCli3V^-C "YES" 

[0 0 5 6] -Tftfc>*>* Xf^SlOl [C*$V>T. :/ 
Iz-ftty^^ h^fife^^^oi^ hir^fcofcr^ 
X-ry^S 1 0 6^^1S 1 1 0£rHff 
U 8MK5 0 7a»fe»v^«»«r3S£S-fr5 a * 
fy/S 1 0 2tcjoi/^T, T^iryu^^— MM££*J£*x 
5<t, ^"ry^fS l l l^v^LS 1 1 3l:,J:oX, »V» 

1 0 Xfy'/S 1 1 4feV^LS 1 

[0 0 5 7] flcfl^xy^S 10 1 tC^oV^T "YE S" 

CPU1 lfi, fitful A77^F3^> roj /J>£f 

5^*»J»fi-5 0 -*->ifc»*>, :^75'7 > S 1 0 6(C*3^ 

fy^S 1 0 6tCjol/>T "YES" <b ¥U®t£ tbfc £ # , 

*b/c£#, CPU 1 111, ZfcOX^r^S 1 0 7{C*5V> 
R AM 1 4 (DZ7 7 y ' Ui/y* 14 2 (DtfiftiOiL 

n_a dd^r, &l/^gI&£3g3l£-±$ <£ 5(- v fc£;ttf 
f2 5 5 J [C&fe-tZo 

[0 0 5 8] o£ 0, 11 3 (Ct^-T J: 9 ^ W ir;*- 



(11) ^^^1 1 -3 3 2 2 9 

[0059] &v>"C\ ^^s 1 o 8^^v>t, cp 

Ullll *»fin_a d d(OS<bfln_a d d_mS: 

r2oj ^tzfe-tZo m<D*y>?=z? htmm^^m 
ttufct^icw:, &^mm&m±x-%z>&o\c^ *^y 

T'SIO 7tC:fc^Tif5Htn_a dd^ T2 5 5j Jdi" 
10 ZkkhlZ.^ «7 7 P S10 8^^t x ^{bffin_a 
d d_m£r T2 0J tCKSi'So ^ffcff n_a d d_m 
0>ffij* s *:#^£if$Han__a d dffiV^T' i"0j {C 
#9, »kan -a dd_m©fi»JV^, tiffin 

_addtf> r o j ic/jr-5*-etcfiv^iH»SBci-So b*: 

ttf|n_add_m^#P^, 

S108l:i<^777 P S10 9T11 CPUllfi. 
itfi^ v— .a^^f 3 £ r 1 j [cWLfe-t&o -1~te£>ios 

20 lti£tltl<DX&>Z>frb, *OI*«-em7U-A77yF 

3 ^ r i j tcis:£i-£<7>-cfe£ 0 

[0 0 6 0] ftO^f-y^S 1 0 6tC*5V>T "N 

O" J^tti£*L5^ tmiii7U-A77^F3^ 

r i j tfc^t^, o^«9 x ttj^u — .mc^i^t^u 

^T77'S 1 1 OM^V^T, *f#«n_a d d 

£ roj nytyht^o i"^*,, mj^U— A(C^V> 

30 fc#>, ^ry/S l l 0^c4oV^r. ti^tn__a d d^: 
roj 

[oo6i] ^f'7/sio2ic*Di/>t, ^u-r-^^-y 

y-fS 111 t-^V^T, CPU 1 1 ft, if^fitn_a d 

oj ^R^-r^o -r**?*>, ^u-f ir^^*^ hcor 

T<Di^^Sn_a d d ^r^^y^S 10 7 i; 9/J>£V> 
^0 r 1 5 0 J (cis^i-^o tLt, ^ yZfS 1 1 2{Cjo 
V>T. CPU 1 ItiK f«n_a d d„m?r Tl 0j 
lCi£^-r-5o ^T-y^S 1 1 3iCj3\,^X, BU7 1/-A7 

7^F3$: roj k1rz> 0 -ftefrib, K7)^ry7 , Sl 
1 3te, ftW^T5//S 1 0 1 (CioV^T "NO" hWft 

/S109t(il^^ Bij7l/-A77^F3$r Toj 

[0062] ^ b(C N ^T77'S 1 0 3(CidU>T > 

50 — J ^ 7 } c ®{c^UTV>^^^^ai^tt5i:. &i<D*T 
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y-?S 1 1 4fc*3V*T, ftWffif x, f y*5cfcT>*f z £ 
f+^-r5o ^LT, ^ySl 15(C*3^t, CPU 

1 1 f*, ^?>*CT<7)ii5MIn_a d d t IT, f f 
xXfx+fyXfy+fzXfzj <7)^#4S (/h$t/£ 

1 4*3ctas 1 1 5T*fi, ^u-f -^y^^ h(7^X$4 
#1*1, Y?d]#^]^J;U ; Z$lfa#^^D^a x, ayjoJ: 
U<a Z^TJR^, *:<Dl)m&^lt&\Ltzmf x, f y^J; 

TOJ — T2 5 5J CO|affl^ti^In_a d d^rff^-r 
3o ^LT, Av^^S 1 1 6(-^^T. if^Mn__a 
d dCO^bMn_a d d_mt IT, 7t£ /Itf Ti Oj 

^£^*.<5*:#>{C N ^>fbMn_a d d__m<t LTf^S^ 

5fe^^x^^S 10 1 fdjoV>T "NO" ^M£;ftfcG0 
-C£>£/j>£>. jR< ^Tyy°S 1 1 7fcl*5^-t\ wiy^— 
M,Z7^VF 3 £ roj (c-r^ e 

[0063] mwm^-y/^—^^^^-rm i 2 0**3 

(D^y-ys 1 2 Ofd&l^T, CPU1 Hi, RAMI 

l#s r 1 j t*&3t!p<>: -ttefrh, ^Lfcrfu^iHv 

LT, rw^ry^S 1 2 0IC^^T "YES" tfpm 
Ztl&ts CPUllIt RAM14W3yhu-7f 
4 1 £r#BSLT. jftgjjTj- h y ^5 0 (Hi 
1, HU) /j^yhn-74 0«f$tlTl/^/J^'9 

/j^^ji^f-r^o asK>y~^-e£> 0 fr^mm*- v y * ^ 

5 0^3yhPr74 0f:Sf $iXT^St#, 
777 , S12 2C^^T, CPU11I1 fi»M*# 

5 0 :^r^S 1 2 2(C:fc^T "NO" T^M^tL 

CPUl Ul Kk<V*"ryy'S 1 2 3 l:i:*o^T\ 
^^y^CTM^Vhffin^ r n + n_addj ^ "T 

_a d dtd^oTti^D-T^o 

[0 0 6 4] ^IT, ^CD^y^S 1 2 4(C*5V>T, 
^tfSMff n_a dd^, &ft«In_a d d_mtC^o 

fi, 7^ 3 0(7)1 7L A^(Cti5>ffin__a d 

d(D«[*r»fc||[n_a d d_mfc*»t«*f6fci(), # £ 

m^6<b, 1S«iW5 o 7tcJ:6igSftfi. *4ora:*:£< 
(&<) ^o^^td/h^ < (S3<) ^?-CJg»L 

[0 0 6 5] ^IT, y^s^S 1 2 5lC*5^Tfi, # 
[)y^CTW^l)yMn^ T2 5 5J £^;i/c7!p£* 0 



(12) 1 -3 3 2 2 9 

fr&mWrfZo ^(OTsy-y-fS 1 2 5(C*5V*T "YE 
s" &mWiitti&k* *i/^CT^^HIn* 
r n - 2 5 6j £-T£ 0 -r/«Ct>*>> ^r^ysi2 5(: 
*3V>T, *!>y^CW»H|n*i T2 5 5J %m 

tt. ^JyMn^f) T2 5 6J ^j«It5 0 *L 

t, ^r-y^s i 2 7tdjoVNT s cpu 1 1 mmy 

fcVO^^CT^^hSn^ T2 5 5J £jgx 
70 t3ftS*W**u^»t? % :^77 7 P S 1 2 7 M*3^ 

rtt, I177^F4^ r i j KKSi-So 

[0 0 6 6 ] ftT, ytcn^T- yZ^S 1 2 8(C^V>T 

wt, l»7 7^F4^ r i j 3 5fco 
^77/si2 7tc^^x, mmy^^F 4fc r 1 j (C 

7'S129 |C*5V*T % C PU 1 1 ti. T KU^A 15^ 
»<iTO7K^A2-A14|: r 1 j &tti£}~tZ>t 

^fcffl:*)-*-*. LfJ5ot, IW^777 P S12 9^ 
20 l^T, U-r* — ^V^INAND^ h 5 1 1 (HI 6 ) 

b{f#^£tl#^^ 7yf5 12^CPUllW7-^ 
t'7hD0^7-7ff^ o ^'^S 1 2 9lC*51^T 
li> jg«»5 0 7|d*5V^Tig»&Mt^#-e*)50 
T\ C PU 1 1 <D=f— $ \fy hDOli 1*1 j t LTffi^J 
^tu6 0 Lfc^oT, 7775 12 (116) Cfi Tij 

ds^y^Stt, j^ct, h7y^^5i4^tyu 

ISBl^V^LffiK^—^ 5 0 7 tenths 0 4 *>£>«## 

0, o£«9 32 > hn — 74 0asjgfM-5 o 
3(7 [0 0 6 7 ] ^cC7)X^^7 ! 'S 1 2 5^*5l/^T "N 

O" W^tlS^ ^^y^S 1 3 0(C*3V>T, IStfc 
77^F4/^ TOJ {cy-iry b£tbZ 0 -fftfrib. t>V 
^CTO^Hin^ T2 5 5J S:jgx.&l^£: £ K 

Tx ^77/S 1 2 7Hjo^T, ii77^F 4/j5 

rij r**^<t#, -ttefrhmmyyyF 4& roj t 

^^y^S 1 3 1 (C*3V^Tlg»Sr«tlh-r 
Sfc^C C PU 1 1 tt, x — ^ try hDOtc roj 
m^i"5o Lfc^oT, 7 7f51 2(c roj ^7yf 
^0 £*L, h7>^^5 14M7f5o L^oT, i 
B»5 0 7 ttt*«36s«ix-r, iM®jM5 0 7*>&fig(l*S 

[0 0 6 8] zruj^jrzfV^t btm*zf 

(HIl 3, 114) , ^f^^SlOTC^^T, 

y^CTW^^y Fin C0if5^M n add£LT T2 

5 5J ^^^n/^OXT-y^S 1 0 8tCjoV>T, 
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